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‘ The =1y System Grid project

To facilitate thermanagement, distribution and analysis of
climate model-data

To empower scientists in directing policy makers to face the
challenges of adaption and mitigation of climate change
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Tlh.e Earth System Grld project

To ﬁ%ﬁ!ht&tefﬁh 'management, distribution and analysis of
o 4. climate model/data
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CLIMATE CHANGE 199
The Science of Climate Cl'?éhge
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“The balance of avidence “There is new and stronger “Most of the observed

suggests a discemible evidence that most of the increase in globally

human influence on global warming observed over the averaged temperatures

climate” last 50 years is attributable since the mid-20th century

to human activities” is very likely due to the

observed increase in

anthropogenic greenhouse
gas concentrations”

To empower scientists in directing policy makers to face the
challenges of adaption and mitigation of climate change
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rth System Grid collaboration
* DokE funded: PMEL, NCAR, LBNL, LLNL, ISI, LANL, ORNL,ANL

Primary ESG Servers

Mass Storage, Disk Cache,
and Computation

Analysis, and Visualization
NCAR:
Climate Change
Prediction and
Data Archive

Web and Applications-
PMEL: ~ Based Access to
Applications Management, Discovery,

LBNL/NERSC:
Climate Data
Archive

LLNL:
Model

ANL:

Globus and
Grid
Applications

Diagnostics

and Inter-

Comparison. USC/ISI:
Globus, Grid
Applications, and
Metadatabases

Simulation and
Climate Data
LANL: Archive
Climate and Ocean
Data Archive

 Partners: BADC, DKRZ, GFDL, NASA/JPL,Goddard, NOAA
GFDL, Curator, Metaphor, ANU, USGS, JAMSTEC, ...
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CMIP5 Challenges

* Multiple modeling groups to provide the data (~21)
 Multiple'data centers to distribute the data (>3)
e Massive datasets generated at different sites (~PTB)

e Combine models, model output, observations, visualization
and'analysis tools
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ESG Federatlon

D|str|bu1;e Federated, Integrated Extensible
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Data Nodes
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PCMDI Gateway i
ORNL CES Gateway Data Node

NASA Gateway Data Node

Federation Protocols

=,

Data Node ESG NCAR Gateway
Data Node CADIS Gateway

OPEN ARCHIVES
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Metadata
Catalogs

Publishing
Application

GATEWAY

MyProxy Server

Full Metadata
RDBMS
(Postgres)

Search Metadata
RDF
Triple Store
(Sesame)
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The ‘ESG Gateway

Enables and controls data access to multiple Data Nodes
Federates with-other Gateways

Functionality:

e Hierarchical browsing of metadata catalogs

* Semantic faceted search

* Detailed model description (“track-back”)

e User registration and group membership

* Authentication and authorization

* Metadata exchange
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Gatewgy Internal Architecture
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i A Browser Client Desktop Client

Gateway Web Application
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Federation Services

* Current Federation'Services
e Single Sign On
o Attributes Exchange
e Metadata Exchange
e Possible Future Federation Services :
* Global Registry for Gateways, Data Nodes; Data Services
* Global Monitoring

e Workflow Services
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user identity:
https:/somesite/someopenid

NCAR Gateway

Registration Form

User Name
BADC Gateway

OpenID Consumer
or Relying Party

opentp [ ]

Identity Provider
or OpenlID Provider

ESG Gateway: OpenlD Consumer + Openld Provider
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Control- Model

Acces

e Users.belong to'Groups

 Resources are restricted to Groups

n

Membership
“ resoues

* Groups are controlled by Gateways







| Management

ESG-PCMDI Gateway
« \ » + E]hllp [/pemdi3.linl.gov/esgcet/home. him jsessionid=A066259916C54DBCCB5260CBOSF2F8C1
M 8 Gmail VETS¥ Worky UCAR~v Javadocsv Softwarev Metadatay Myv Musicy Blogsy ESG-CET~
- -,
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ESG Gateway hosted by the Program for Climate Model Diagnosis and Intercomparison

Welcome to PCMDI

The Program for Climate Model Diagnosis and Intercomparison (PCMDI) was established in 1989 at the Lawrence
Livermore National Laboratory (LLNL), located in the San Francisco Bay area. Our staff includes research scientists,
computer scientists, and diverse support personnel.

The PCMDI mission is to develop improved methods and tools for the diagnosis and intercomparison of general
circulation models (GCMs) that simulate the global dimate. The need for innovative analysis of GCM climate
simulations is apparent, as increasingly more complex models are developed, while the disagreements among these
simulations and relative to cimate observations remain significant and poorly understood. The nature and causes of
these disagreements must be accounted for in 3 systematic fashion in order to confidently use GCMs for simulation
of putative global climate change.

Create Account

Browse Ca

Beifing Climate Center, China (BCC)
Bjerkn re for Clim Research, Norway (BCCR)
Community Cimate S m Model (CCSM)

Center for Climate System Research / National Institut for vironmental Studies / Frontier Research Center for
Global Change (CCSR/NIES/FRCGC)

Canadian Cent Climate Modelling and Analysis (CGCM)

a (CSIRO)
te Prediction, Met Office, UK (HAD MET)
NGV, Nation s 2 sics an 0 y (INGV)
Institute Numerical Mathematics, Russia (INM)

Institut Pierre Simon Laplace / Laboratoire de M?t?orologie Dynamique / Laboratoire des Sciences du Climat et de
nement, France (IPSL/LMD/LSCE)

ES me | Contact Us
Gateway Portal Software version 0.6
Site Only Viewable Correctly with: Firefox 2.x, Firefo x, Safari 3.x
© 2008, UCAR. All Rights Reserved.
User: guest




ESG-PCMDI Gateway
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nlu'de Use of CMIPS Data
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+ -https //pemdi3.linl.gov/esgcet/ac/guest/secure/newlserRegistration-flow.htm?execution=e2s4
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Intended Use of CMIP5 Data

VETSv Workw

4| »
M 8 Gmail
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Please indicate what are your plans for using CMIPS data?

1. For non-commercial research purposes only Select

2. Possibly for commercial purposes Select

Cancel

ESG Home | Contact Us
Gateway Portal Software version 0.6

Site Only Viewable Correctly with: Firefox 2.x, Firefox 3.x, Safarl 3.x
© 2008, UCAR. All Rights Reserved.
User: guest




ESG-PCMDI Gateway
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n(u ded Use of CMIPS Data

« + .https //pemdi3.linl.gov/esgcet/ac/guest/secure/newlserRegistration-flow.htm?execution=e2s4

=
m = User Registration: CMIPS Research membership

<|» + hnps.//pcmdi3.IInl.qov/esgce!/acIquest/secureInewuserﬂeglstrauon-ﬂow.hlm?execuhon-eZsS
) %2 Gmail Gazzetta CNN WebPortals v VE'I’Sv Workvy UCARY Javadocsv Softwarev Metadatay Myv Musicy Blogsy ESG-CETw
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User Registration: CMIP5 Research membership

Please provide the following information to apply for membership in group CMIPS Research. Required fields are marked.

CMIPS Statement of Work | Fighting Global Warming

Please describe why you would like access to IPCC data

Terms of Use for Research Purposes Only | CMIPS data Terms of Use for Research Purposes Only m

These data are for use in research projects only.
A 'rescarch project' is any project carried out by
an individual or organized by a university,

a scientific institute, or similar organization
(private or public) for non-commercial research
purposes only. Results based on these data must be
submitted for publication in the open literature ¥

“« >

1 accept the Terms of Use : () I Accept (O 1 Do NOT Accept

Cancel Subscribe

ESG Home | Contact Us
Gateway Portal Software version 0.6
Site Only Viewable Correctly with: Firefox 2.x, Firefox 3.x, Safari 3.x
© 2008, UCAR. All Rights Reserved.
User: guest




Manage Croup User
/> |+ E]hnp//pmmalnl gov/esgeet/h
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Data Requests Account & Administration Metrics Dashboard OAI-PMH Gateway Metadata

Manage User Lucal123 in Group CMIP5 Research

Summary - Details

Apply for Membership
Current Memberships
Change my Password
Change my Email User Name Luca123

' Registration Field  Value

First Name Luca
CMIPS Research Middle Name
CMIPS Commercial Last Name Cinquini
Email luca@ucar.edu
gf:;ieN:tUé:z o Organization NCAR
Delete Existing Group Gateway ESG-PCMDI
' Status VALID

OpeniD https:/jpecmdi3 linl goviesgcet/myopenidlucal23

ESG Home | Contact Us
Gateway Portal Software version 0.6
Site Only Viewable Correctly with: Firefox 2.x, Firefox 3.x, Safari 3.x
© 2008, UCAR. All Rights Reserved.
Authentication Type: UsernamePasswordAuthenticationToken
User OpenlD: https://pcmdi3.linl.gov/esgcet/myopenid/rootAdmin




Manage Croup User
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Data Requests Account & Administration Metrics Dashboard OAI-PMH Gateway Metadata

Manage User Lucal23 in Group CMIP5 Research

Summary m

Apply for Membership
Current Memberships
Change my Password

Change my Email Special Roles Optional Administrator Message

Assign spedal roles (if any) to the user (the default roles for this group are pre-selected).

CMIPS Research » ¥ Data Publisher [Welcome.

CMIPS Commercial » [C] Group Administrator

(7] Super User
Manage All Users
Create New Group
Delete Existing Group

‘ Submit

ESG Home | Contact Us
Gateway Portal Software version 0.6
Site Only Viewable Correctly with: Firefox 2.x, Firefox 3.x, Safan 3.x
© 2008, UCAR. All Rights Reserved.
Authentication Type: UsernamePasswordAuthenticationToken
User OpenlD: https://pcmdi3.linl.gov/esgcet/myopenid/rootAdmin
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Manage Group Users
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Data Requests Account & Administration Metrics Dashboard OAI-PMH Gateway Metadata

Manage Users for Group CMIPS5 Research

Summary
Apply for Membership Manage Current Users
Current Memberships Select a current user by dicking on a table row, then dick the View User Detadls button.

Change my Password
Change my Emad << first 1 last >> Show 20 $1 perpoge

Click on any column to sort
CMIPS5 Research
CMIPS Commercial Last Name First Name User Name Email Address Galeway ~ Staws

Admin Pema rootAdmin drach@iinl.gov ESG-PCMDI Enrolled
Manage All Users Cinquini Luca Lucad56 cinquinilucaggmail.com ESG-PCMDI Enrolled
Creats Now Group Cinquini Luca Luca123 luca@ucar.edu ESG-PCMDI = Enrolled
Delete Existing Group
Wang fwang2 fwang2@oml.gov ESG-PCMDI  Enrolled
Pascoe spascoe ESG-PCMDI = Enrolles
Nikonov snikonov Serguei Nikonovi@noaa.gov ESG-PCMDI Enrolled
Antony |xa%00 |xa900@anusf.anu edu.au ESG-PCMDI Enrolled
Drach t drach1 drach1@linl. gov ESG-PCMDI  Enrolled
El Zein 2ez900 ahmed elzein@anu.edu.au ESG-PCMDI = Enrolled
Ward i c.ward cward@ISIL.EDU ESG-PCMDI  Enrolled
Cayanan 1 |plcax michael.cayanan@jpinasagov ESG-PCMDI Enrolled
Poter glpotter |potier@ucdavis edu ESG-PCMDI  Enrolled
Drach Robert S. Drach 4100156 drach@lInl.gov ESG-PCMDI Enrolled
Bell ¢ bel51 gavin@iinl.gov ESG-PCMDI Enrolled
Williams Dean N. Williams 653767 = williams13@inl.gov ESG-PCMDI = Enrolled
Cinquini LucaFromNcar luca@ucar.edu ESG-NCAR Enrolled

<< first 1 last >> Show 20 <!

View User Detalls

ESG Home | Contact Us
Ga'ewav Ponal Sonware vers.on 0.6

i P SN T
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Manage Group Users
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Manage Users for Group CMIPS5 Research

Summary
Apply for Membership Manage Current Users
Current Memberships Select a current user by dicking on a table row, then dick the View User Detadls button.

Change my Password
Change my Emad << first 1 last >> Show 20 $1 perpoge

Click on any column to sort
CMIPS5 Research
CMIPS Commercial Last Name First Name User Name Email Address Galeway ~ Staws

Admin Pema rootAdmin drach@iinl.gov ESG-PCMDI Enrolled
Manage All Users Cinquini Luca Lucad56 cinquinilucaggmail.com ESG-PCMDI Enrolled
Creats Now Group Cinquini Luca Luca123 luca@ucar.edu ESG-PCMDI = Enrolled
Delete Existing Group
Wang fwang2 fwang2@oml.gov ESG-PCMDI  Enrolled
Pascoe spascoe ESG-PCMDI = Enrolles
Nikonov snikonov Serguei Nikonovi@noaa.gov ESG-PCMDI Enrolled
Antony |xa%00 |xa900@anusf.anu edu.au ESG-PCMDI Enrolled
Drach t drach1 drach1@linl. gov ESG-PCMDI  Enrolled
El Zein 2ez900 ahmed elzein@anu.edu.au ESG-PCMDI = Enrolled
Ward i c.ward cward@ISIL.EDU ESG-PCMDI  Enrolled
Cayanan 1 |plcax michael.cayanan@jpinasagov ESG-PCMDI Enrolled
Poter glpotter |potier@ucdavis edu ESG-PCMDI  Enrolled
Drach Robert S. Drach 4100156 drach@lInl.gov ESG-PCMDI Enrolled
Bell ¢ bel51 gavin@iinl.gov ESG-PCMDI Enrolled
Williams Dean N. Williams 653767 = williams13@inl.gov ESG-PCMDI = Enrolled
Cinquini LucaFromNcar luca@ucar.edu ESG-NCAR Enrolled

<< first 1 last >> Show 20 <!

View User Detalls

ESG Home | Contact Us
Ga'ewav Ponal Sonware vers.on 0.6
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. ‘SAMLAttrlbutes Serwce

eb Sgrvg

eﬁed to request user information:

r .

nal ﬂnformatlon (ﬁrst/last name, email)

. ACFJGSS cbntrol attrlbutes

e SAML: Security Assertion Markup Language

Attributes
Service
() BADC Gateway

Resource Provider

PCMDI Gateway

Group Membership Form

StatementofWork [ |

-
License Agreement

IPCC Data
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* Metadata exchange enables federation-wide search

* Open Archive Initiative - Protocol for Metadata Harvesting
e Client (OAl Harvester) - Server (OAIl Repository)
 Metadata records are;encoded in XML format

e 6 verbs: ldentify, ListMetadataFormats, ListSets,
Listldentifiers, ListRecords, GetRecord

e ESG Gateway: OAIl Harvester + OAI Repository

* Import/Export to/from RDF triple store
e Metadata formats: RDFE DIF DC
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RDF Triple
Store
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v el Computational & Information Systems Laboratory

WAUNS: Computing The National Center for Atmospheric Research




OAIl Administrator Harvesting Interface
4|» + E]http://p(mdnz.llnI.gov/esgcetloan/wm.n/gelﬁecords.htm
[N ## GCmail Gazzetta CNN WebPortals¥ VETSy Worky UCARv Javadocsy Softwarev Metadatay Myv Musicy Blogsvy ESG-CETw
s e ?
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strator Harvesting Interface

Use the form below to harvest metadata records from a selected OAI-PMH repository.

Repository: [esG-NCAR 5] [ROF List of the available metadata formats for
——— " the selected repository.

Start Date: 1970/01/01  00:00GMT Defaults to last harvested date & time or
some time in the past if there was no last
) Do not use a Start Date. harvest. Leave blank to not use a start
- date constraint.

End Date: '2009/10/02  15:03GMT Defaults to current date & time. Leave
blank to not use an end date constraint.

() Do not use an End Date.

Max # of Records: [ Ay s)

Cancel Cet Records

ESG Home | Contact Us
Gateway Portal Software version 0.6
Site Only Viewable Correctly with: Firefox 2.x, Firefox 3.x, Safari 3.x
© 2008, UCAR. All Rights Reserved.
Authentication Type: UsernamePasswordAuthenticationToken
User OpeniD: https://pemdi3.linl.gov/esgcet/myopenid/rootAdmin

T — Computational & Information Systems Laboratory (st

threugh Advanced

Computing The National Center for Atmospheric Research %



OAIl Administrator Harvesting Interface

4|» + E]http://p(mms.llnI.gov/esgcetloan/wm.n/gelﬁecords.htm

) ## Gmail Gazzetta CNN Webvomlsv VETS ¥ Workv UCAR¥ Javadocsy Softwarew

Metadatay Myv Musicy Blogsy ESG-CETv

OAI Administrator Harvesting Interface

Use the form below to harvest

from a

d OAI-PMH repository.

Repository: | E5G-NCAR 3] | RDF

List of the available metadata formats for

Start Date: 1970/01/01 00:00GMT

) Do not use a Start Date.

End Date: '2009/10/02  15:03GMT

() Do not use an End Date.

Max # of Records: [ Ay s)

o Ehttp://pcmdi3.IInI.govlesgcet/oailadminlharvestingLogs.h!m

Gmail

Site Only Viewable
®

Authentication
User OpenID: htt

Data Requests

the selected repository.

Defaults to last harvested date & time or
some time in the past if there was no last
harvest. Leave blank to not use a start
date constraint.

Defaults to current date & time. Leave
blank to not use an end date constraint.

Cet Records

Harvesting Log

Qr Google

Gazzetta Workv UCARv Javado(sv Softwarev Metadatav Myv Musicv ESG-CETv

CNN  WebPortalsv VETSv Blogsv

Account & Administration Metrics Dashboard OAI-PMH Gateway Metadata

Harvesting Log

#of
Records
Processed

#of
Records
Skipped

#of
Records
Deleted

Harvester
Gateway

ESG-
PCMDI

Repository
Gateway

ESG-
NCAR

Harvesting
Date

2009/10/02
15:05GMT

From
Date

# of Records
Requested

100 104 4 0

ESG Home | Contact Us
Gateway Portal Software version 0.6
Site Only Viewable Correctly with: Firefox 2.x, Firefox 3.x, Safari 3.x
© 2008, UCAR. All Rights Reserved.
Authentication Type: UsernamePasswordAuthenticationToken
User OpenlID: https://pcmdi3.linl.gov/esgcet/myopenid/rootAdmin

Scientific Discovery
threugh Advanced
Computing




s stem Grid

ESG Advanced Search

< | » ||+ [Enttp:s/pemdi3.tin.gov/esgeet/query/advanced. itm

|
O H8 Gmall Gazzetta CNN WebPortalsy VETSv Worky UCARv Javadocsv Softwarev Metadatav Myv Musicy Blogsy ESG-CETw
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Advanced Search

Search For: (*) Datasets () Models () Model Components () Simulations () Software Tools (') Instructions
Search Categories

Selected Option:
© Project QO || O verisie Q9

cCsM alr pressure at sea level N

NARCCAP air temperature

Test atmosphere boundary layer thickr
atmosphere water vapor content
cloud area fraction

Free Text 10 3| Results per Page | Reset Save As Favorite Query Submit Query

Check All Results Total Number of Results: 26
1-10 of 26 results | 11-20 | 21-26

NARCCAP CRCM, CGCM3 Boundary Conditions, Current Scenario, Maximum Dally Surface Air Temperature Fles
Authorization: Guest Users

¥ Gateway: ESG-NCAR

NARCCAP CRCM, CGCM3 Boundary Conditions, Current Scenario, Minimum Daily Surface Air Temp
Authorization: Guest Users

# Gateway: ESG-NCAR
1 NARCCAP CRCM, CGCM3 Boundary Conditions, Current Scenario, Surface Alr Temperature
Authorization: Guest Users

% Gateway: ESG-NCAR

NARCCAP CRCM, CGCM3 Boundary Conditions, Future Scenarno, Madmum Daily Surface Air Temper:
Authorization: Guest Users

% Gateway: ESG-NCAR

NARCCAP CRCM, CGCM3 Boundary Conditions, Future Scenaro, Minimum Daly Surface Air Temperature Files
Authorization: Guest Users

% Gateway: ESG-NCAR

NARCCAP CRCM, CGCM3 Boundary Conditions, Future Scenano, Surface Air Temperature Flles
Authorization: Guest Users

% Gateway: ESG-NCAR

NARCCAP CRCM, NCEP Boundary CondRions, Maximum Dally Surface Ar Temperature Files
Authorization: Guest Users

# Gateway: ESG-NCAR

NARCCAP CRCM, NCEP Boundary Condtions, Minimum Dally Surface Air Temperature Files
Authorization: Guest Users

% Gateway: ESG-NCAR

NARCCAP CRCM, NCEP Boundary Condrions, ar_temperature Files

Authorization: Guest Users

# Gateway: ESG-NCAR

NARCCAP EC NCEP Boundary Conditions, Maximum Daily Surface Air Temperature Files
Authorization: Guest Users

% Gateway: ESG-NCAR

Uncheck AN Resuits

Download Files

Save Results to
Workspace
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CADIS Agvanced Search

4 » 4 4 nitp://cadis.prototype.ucar.edu/query/advanced.htm
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Search in CADIS

Logged in as Master CADIS Root | Logout

Browse data by ADN Project Viswalization tools About CADIS Contact us

CADIS Home Contribute [meta Jdata Search for data Browse data by Discipine Browse data by PL

Advanced Search

CGeoographic Bounding Box Principal Investigator Discipline
9 N =AY ( - Ay -
A, L. Yanshin ! Atmosphere
A, Muljzer Data Management and Coordination

Aldar P, Gorbunov Human Dimensions 4
Hydrology and Terrestrial Cryosphere «

Alexandr E Nemowv

Instrument Platform

- Any == ’ - Any =
20C Aircraft

ADCP Automated Surface Observing System
AERS Automatic Remote Weather Station M
Drifting Buoy B

Variable
yyyy-mm-dd (GMT)

- My -

Agriculture > Sols

Armosphere > ARitude > Tropopause

Armosphere > Atmospheric Chemistry > Trace Gases/Trace Species
- Ay == Armosphere > Atmospheric Pressure > Surface Pressure
Arctic Ocean
Arctic Ocean > Beaufort Sea
Arctic Ocean > Chukchi Sea
Continent > Africa

Project

= Anvy ==
A Modular Approach to Building an Arctic Observing System for the IPY and Seyond in the Switchyard Region of the Arctic Ocean

A Prototype Network for Measuring Arctic Winter Precipration and Snow Cover (Snow-Net)

ARCSS/GISP2
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| Cclusiéns how to join the ESG federation

Option #1: setup-Data Node

e Store and seryes data locally, publish to external Gateway
e Retain control of data, uses ‘Gateway high level services
Option #2: setup Gateway

* Responsible for serving a specific scientific community

* Expose personal identity

Option #3: implement Federation Services

* OpenlD Provider/Consumer, SAML Attribute Service, OAI
Repository/Harvester
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Thank you. Questions !



